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(54) OPTICAL SCANNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical scanner 
capable of securing good optical characteristics and also 
preventing the leakage of an unnecessary radio wave. 
SOLUTION: In a light source device 14 to be attached to a 
recessed part 40 formed outside an optical box 12, a circuit 
board 44 on which a semiconductor laser 42 is mounted is fixed 
to and integrated with a holding member 46 to fix the member 
46 temporarily to the box 2 by a fixing screw 58. In this state, 
focusing adjustment is performed by turning an adjustment 
screw 54, the screw 58 is loosened, and the member 46 is 
displaced in a direction perpendicular to an optical axis to 
perform aligning adjustment. Thus, the optical scanner having 
the desired optical characteristics without being affected by 
attachment error, etc., can be obtained. Also, since the laser 42 
and the board 44 are nearly hermetically sealed by the box 12, the member 46 and a cover which 
have conductivity, the leakage of the unnecessary radio wave can be prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The conductive optical box with which an optic is attached, and the semiconductor laser drive circuit 
board in which the semiconductor laser which carries out outgoing radiation of the light beam was mounted, 
Are operational from the conductive attachment component which holds said semiconductor laser drive circuit 
board, and is fixed to the side attachment wall of said optical box, and the outside of said attachment 
component. The optical scanner characterized by having the displacement means to which the variation rate of 
said semiconductor laser drive circuit board is made to carry out in the direction of an optical axis of said light 
beam, and the direction perpendicular to an optical axis, and abbreviation seal of said semiconductor laser drive 
circuit board being carried out by said optical box and said attachment component. 

[Claim 2] While the 1st page in which the semiconductor laser which is fixed to the side attachment wall of the 
conductive optical box with which an optic is attached, and said optical box, and carries out outgoing radiation 
of the light beam is mounted is made into a component side and a circuit pattern side The conductive 
semiconductor laser drive circuit board of which prepared notching which fills the relation of the following type 
(1), and bending was made possible, The displacement means to which it is prepared in the said 1st page [ of 
said semiconductor laser drive circuit board ], and 2nd page side of the opposite side, and the variation rate of 
the semiconductor laser drive circuit board concerned is made to carry out in the direction of an optical axis of 
said light beam, and the direction perpendicular to an optical axis, The optical scanner characterized by carrying 
out abbreviation seal of the 1st page of a preparation and said semiconductor laser drive circuit board with the 
semiconductor laser drive circuit board and said optical box concerned. 
LK=v/(fxlOO)(l) 

Here, LI is the length between couplings (m) of notching. 

v is the velocity of light (m/s) in air. 

f is the drive frequency (Hz) of semiconductor laser. 

[Claim 3] The optical scanner according to claim 1 or 2 characterized by forming the outgoing radiation 
aperture which fills the relation of the following type (2) which leads the light beam by which outgoing 
radiation is carried out to said optical box from said semiconductor laser to the interior of an optical box. 
L2<=v/(fxl00)(2) 

Here, L2 is the length between couplings (m) of an outgoing radiation aperture. 

v is the velocity of light (m/s) in air. 

f is the drive frequency (Hz) of semiconductor laser. 

[Claim 4] The optical scanner of claims 1-3 characterized by forming the signal-line aperture which fills the 
relation of the following formula (3) which connects to said optical box from the outside the signal line which 
transmits a driving signal to said semiconductor laser drive circuit board given in any 1 term. 
L3<=v/(fxl00)(3) 

Here, L3 is the length between couplings (m) of a signal-line aperture. 

v is the velocity of light (m/s) in air. 

f is the drive frequency (Hz) of semiconductor laser. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used in image formation equipments, such as a digital copier and a 
printer, and relates to the optical scanner which covers the unnecessary electric wave which leaks outside from 
the electronic parts which constitute optical system in a detail further about the optical scanner for carrying out 
scan exposure of the picture signal as an optical image at photo conductor drum lifting. 
[0002] 

[Description of the Prior Art] In recent years, the optical scanner using semiconductor laser as the light source 
came to be used with development of image recording equipments, such as a laser beam printer. The optical 
scanner (henceforth the conventional example) indicated by JP,5-297303,A as an example is shown in drawing 
9 and drawing 10 . As shown in drawing 9 , after an optical scanner 100 makes the light beam of the light 
equipment 104 fixed to the optical box 102 by which outgoing radiation is carried out the parallel flux of light 
with a collimate lens 106 (refer to drawing 10 ) etc., it is deflected with the deflecting system 108 which 
consists of a rotating polygon. Image formation of the deflected light beam is carried out on the scan layer-ed of 
the photo conductor drum 1 12 with a condenser lens 110. 

[0003] Thus, it was conventionally common to have attached in the wall surface of the optical box 102 the light 
equipment 104 adjusted beforehand in the optical scanner 100 constituted. However, there was a problem that 
an optical scanner 100 could not secure a desired optical property with the precision of an installation error, a 
condenser lens, etc. and the precision of the optical box 102, in this case. 

[0004] In order to solve this problem, in the optical scanner 100 concerning the conventional example, 
temporary-assembling attachment of the light equipment 104 is carried out on the outside of the optical box 
102. A stretching screw 116 adjusts the location of semiconductor laser 1 14, arranging an optical scanner 100 in 
the location equivalent to photo conductor drum lifting, and carrying out the monitor of the optical property in 
this condition. Thus, the optical property of the request of an optical scanner 100 by look optical equipment 104 
like [ the optical box 102 ] performing adjustment of optical equipment 104 after temporary-assembling 
attachment is securable. 
[0005] 

[Problem(s) to be Solved by the Invention] In recent years, the unnecessary electric wave generated from said 
electronic equipment is posing a problem by the spread of electronic equipment, such as a digital copier used in 
office etc., a printer, facsimile, a word processor, and a personal computer. For this reason, in order to aim at 
regulation on the unnecessary electric wave generated from electronic equipment, the law regulation of an 
electronic maker's self-imposed control criteria, VDE (German institution of electrical engineers) of Germany, 
FCC (Federal Communications Commission) in the United States, etc. called VCCI (Voluntary Control Council 
for Interference by Information Techonology Equipment) in our country is prepared. 

[0006] On the other hand, improvement in the speed and high resolution-ization are called for and, as for image 
recording equipment, the leakage control of a unnecessary electric wave is becoming difficult according to 
increase of the drive frequency of the light source. 

[0007] Especially in the optical scanner 100 concerning the conventional example, when a signal line 120 was 
located in the metal components 122, 124, and 126 side of light equipment 104, in order that [ for the structure 
where the semiconductor laser drive circuit board 1 16 is attached in the outside of the optical box 102 in order 
to adjust after temporary-assembling attachment ] the metal components 122, 124, and 126 might act as an 
antenna, there was a problem of being easy to reveal a unnecessary electric wave. 



[0008] This invention aims at offering the optical scanner which prevents leakage of a unnecessary electric 
wave while it was accomplished that it should solve above-mentioned un-arranging and secures a good optical 
property. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, an optical scanner according 
to claim 1 The conductive optical box with which an optic is attached, and the semiconductor laser drive circuit 
board in which the semiconductor laser which carries out outgoing radiation of the light beam was mounted, 
Are operational from the conductive attachment component which holds said semiconductor laser drive circuit 
board, and is fixed to the side attachment wall of said optical box, and the outside of said attachment 
component. It has the displacement means to which the variation rate of said semiconductor laser drive circuit 
board is made to carry out in the direction of an optical axis of said light beam, and the direction perpendicular 
to an optical axis, and is characterized by abbreviation seal of said semiconductor laser drive circuit board being 
carried out by said optical box and said attachment component. 
[0010] An operation of an optical scanner according to claim 1 is explained. 

[001 1] As this optical equipment equipment is the following, it performs optical-path adjustment. That is, the 
attachment component holding the semiconductor laser drive circuit board in which semiconductor laser was 
mounted is fixed to an optical box (temporary assembly). In this condition, a displacement means is operated 
from the exterior of an attachment component, carrying out the monitor of the optical property of an optical 
scanner, by making the variation rate of the semiconductor laser drive circuit board (semiconductor laser) carry 
out in the direction of an optical axis, and the direction perpendicular to an optical axis, an optical property is 
adjusted and an optical scanner is adjusted to a desired optical property. 

[0012] On the other hand, since abbreviation seal of the source of dispatch of unnecessary electric waves, such 
as semiconductor laser and the semiconductor laser drive circuit board, is carried out by a conductive optical 
box and a conductive attachment component, leakage of an unnecessary electric wave is prevented. 
[0013] While the 1st page in which the semiconductor laser which an optical scanner according to claim 2 is 
fixed to the side attachment wall of the conductive optical box with which an optic is attached, and said optical 
box, and carries out outgoing radiation of the light beam is mounted is made into a component side and a circuit 
pattern side The conductive semiconductor laser drive circuit board of which prepared notching which fills the 
relation of the following type (1), and bending was made possible, The displacement means to which it is 
prepared in the said 1st page [ of said semiconductor laser drive circuit board ], and 2nd page side of the 
opposite side, and the variation rate of the semiconductor laser drive circuit board concerned is made to carry 
out in the direction of an optical axis of said light beam, and the direction perpendicular to an optical axis, It is 
characterized by carrying out abbreviation seal of the 1st page of a preparation and said semiconductor laser 
drive circuit board with the semiconductor laser drive circuit board and said optical box concerned. 
[0014]Ll<=v/(fxl00)(l) 

Here, LI is the length between couplings (m) of notching. 

v is the velocity of light (m/s) in air. 

f is the drive frequency (Hz) of semiconductor laser. 

An operation of an optical scanner according to claim 2 is explained. 

[0015] With this optical equipment equipment, as it is the following, optical-path adjustment is performed. That 
is, the semiconductor laser drive circuit board in which semiconductor laser was mounted is fixed to an optical 
box (temporary assembly). In this condition, a displacement means is operated from the exterior of an 
attachment component, carrying out the monitor of the optical property of an optical scanner, by making the 
variation rate of the semiconductor laser drive circuit board (semiconductor laser) carry out in the direction of 
an optical axis, or the direction perpendicular to an optical axis, an optical property is adjusted and an optical 
scanner is adjusted to a desired optical property. 

[0016] In addition, since notching is prepared in the semiconductor laser drive circuit board in case the above- 
mentioned displacement is performed, stress concentration can be prevented while said substrate becomes easy 
to bend. 

[0017] On the other hand, the source of dispatch of the unnecessary electric wave of semiconductor laser, a 
circuit pattern, etc. is established in the 1st page of the semiconductor laser drive circuit board, and since 
abbreviation seal is carried out by the 2nd page of the optical box of conductivity the 1st page, and said 
semiconductor laser drive circuit board, leakage of an unnecessary electric wave is prevented. 



[0018] By the way, if magnitude of opening formed in the shielding member is not made about [ of the 
wavelength lambda of a unnecessary electric wave ] into 1/100, it is known that sufficient shielding effect will 
not be obtained (the electronic technical September, 1988 issue), then — maximum length — it can fully shield 
that a unnecessary electric wave is revealed from notching by forming in the semiconductor laser drive circuit 
board notching with which LI fills the relation of the above-mentioned formula (1). 
[0019] An optical scanner according to claim 3 is characterized by forming the outgoing radiation aperture 
which fills the relation of the following type (2) which leads the light beam by which outgoing radiation is 
carried out to said optical box from said semiconductor laser to the interior of an optical box in an optical 
scanner according to claim 1 or 2. 
[0020] L2<=v/(fel00) (2) 

Here, L2 is the length between couplings (m) of an outgoing radiation aperture. 

v is the velocity of light (m/s) in air. 

f is the drive frequency (Hz) of semiconductor laser. 

An operation of an optical scanner according to claim 3 is explained. 

[0021] In order that the length between couplings L2 of the outgoing radiation aperture for light beams formed 
in the optical box may fill the relation of the above-mentioned formula (2), leakage of the unnecessary electric 
wave from an outgoing radiation aperture is prevented like an optical scanner according to claim 2. 
[0022] An optical scanner according to claim 4 is characterized by forming the signal-line aperture which fills 
the relation of the following formula (3) which connects to the optical scanner aforementioned optical box of 
claim 1-3 given in any 1 term from the outside the signal line which transmits a driving signal to said 
semiconductor laser drive circuit board. 
[0023] L3<=v/(fxl00) (3) 

Here, L3 is the length between couplings (m) of a signal-line aperture. 

v is the velocity of light (m/s) in air. 

f is the drive frequency (Hz) of semiconductor laser. 

An operation of an optical scanner according to claim 4 is explained. 

[0024] In order that the length between couplings L3 of the signal-line aperture for the semiconductor laser 
drive circuit boards formed in the optical box may fill the relation of the above-mentioned formula (3), leakage 
of the unnecessary electric wave from a signal-line aperture is prevented like an optical scanner according to 
claim 2. 
[0025] 

[Embodiment of the Invention] The optical scanner concerning the 1st operation gestalt of [1st operation 
gestalt] this invention is explained with reference to drawing 1 - drawing 4 . First, the approximate account of 
an optical scanner is performed and explanation detailed about the light equipment which is next an important 
section is given. 

(Approximate account of an optical scanner) As shown in drawing 2 , in an optical scanner 10, incidence of the 
light beam by which the light beam by which outgoing radiation is carried out from the light equipment 14 
attached in the wall surface exterior of the optical box 12 was made the parallel flux of light, and was made the 
parallel flux of light with the collimate lens 16 is carried out to a rotating polygon 22 through a cylindrical lens 
18 and the reflective mirror 20, and image formation is carried out to a line on a reflector 24. It is condensed 
with the image formation lenses 26 and 28, and image formation of the light beam deflected by the rotating 
polygon 22 is carried out on the photo conductor drum 34 through the reflective mirrors 30 and 32. 
(Explanation of light equipment) Light equipment 14 is attached in the crevice 40 which carried out opening to 
the 2-way of the upper part established in the side attachment wall of the optical box 12, and width as shown in 
drawing 3 . 

[0026] Light equipment 14 consists of fundamentally attachment components 46 holding the semiconductor 
laser 42 which carries out outgoing radiation of the light beam, the semiconductor laser drive circuit board 
(henceforth the circuit board) 44 in which semiconductor laser 42 is mounted, and the circuit board 44, as 
shown in drawing 1 and drawing 3 . 

[0027] The circuit board 44 is being fixed to the attachment component 46 with the fixed screw 50 through the 
spacer 48. In addition, the covering member 52 which protects the terminal of semiconductor laser 42 from the 
exterior is formed in the background of the circuit board 44, and the stretching screw 54 attached in the 
attachment component 46 has contacted. 



[0028] Here, since the spacer 48 is short formed a little rather than predetermined die length, it can displace the 
circuit board 44 (semiconductor laser 42) by rotating a stretching screw 54 in the direction of an optical axis of 
a light beam (the direction of drawing 4 arrow-head A). 

[0029] An attachment component 46 fixes on the wall surface of the optical box 12 by inserting the fixed screw 
58 in the pore 60 with a larger path than the fixed screw 58. 

[0030] Under the present circumstances, semiconductor laser 42 is arranged in the location where the outgoing 
radiation aperture 62 formed in the crevice 40 countered, and outgoing radiation of a light beam is made 
possible inside an optical box. Moreover, the signal-line aperture (pore) 66 in which the signal line 64 which 
transmits a driving signal to the circuit board 44 from the exterior is inserted is formed in the crevice 40. 
[0031] Thus, the constituted optical scanner 10 (light equipment 14) has the following operations. 
[0032] First, optical-path adjustment is explained. In carrying out optical-path adjustment, the circuit board 44 
in which semiconductor laser 42 was mounted is fixed to an attachment component 46, and it assembles light 
equipment 14. Then, with the fixed screw 58, temporary immobilization of the attachment component 46 is 
carried out on the wall surface outside of the optical box 12, and the circuit board 44 is arranged to the crevice 
40 interior. Furthermore, abbreviation sealing of the circuit board 44 which attached covering 68 in the upper 
part of the optical box 12, and has been arranged in the crevice 40 is carried out by the optical box 12, covering 
68, and the attachment component 46. Under the present circumstances, the signal line 64 advanced into the 
interior of a crevice 40 from the signal-line aperture 66, and has connected the circuit board 44 and the exterior. 
[0033] Optical-path adjustment is performed carrying out the monitor of the optical box 12 in this condition in 
the virtual location of the photo conductor drum 34. Focal adjustment is performed by moving semiconductor 
laser 42 in the direction of an optical axis by pressing the circuit board 44 through the covering member 52 by 
rotating a stretching screw 54. 

[0034] On the other hand, alignment adjustment loosens the fixed screw 58 and is performed by making the 
variation rate of the attachment component 46 carry out perpendicularly ( drawing 4 X, the direction of Y) to an 
optical axis within a pore 60. Consequently, alignment adjustment of semiconductor laser 42 is performed. 
[0035] Thus, it can consider as the optical scanner 10 which has a desired optical property, without once being 
influenced by the manufacture precision of installation-error, condenser lens, and optical box 12 grade, since 
focal adjustment and alignment adjustment can be simply performed from the exterior of the optical box 12, 
carrying out the monitor of the optical property after attaching light equipment 14 in an optical scanner 10. 
[0036] Next, electric shielding of a unnecessary electric wave is explained. It is formed from the ingredient with 
which covering 68 and the attachment component 46 of the optical box 12 and the optical box 12 have 
conductivity (a metal, carbon filler content plastics, filler metal content plastics, conductive paint plastics, etc.), 
and it connects electrically and each is installed in the ground of a body. Therefore, it can prevent that the 
unnecessary electric wave generated from the semiconductor laser 42 and circuit board 44 grade by which 
abbreviation sealing is carried out by the optical box 12, covering 68, and the attachment component 46 is 
revealed outside. 

[0037] Moreover, if it is the velocity of light v (m/s) in semiconductor laser drive frequency f (Hz) and air, the 
diagonal line die length (length between couplings) (m) L3 of the signal-line aperture 66 formed in the shape of 
a rectangle and the diameter (length between couplings) (m) L2 of the outgoing radiation aperture 62 formed 
circularly are formed so that the relation of L3<=v/(ficl00) and L2 <=v/(fxl00) may be filled. Here, in order for 
electric shielding (shielding) of an electric wave to fully obtain effectiveness generally, the thing [ carry out / as 
for the wavelength lambda of an electric wave / to about 1/100 / the magnitude of opening ] which it is kicked, 
and nothing is if it is ** is known (the electronic technical September, 1988 issue). Since the signal-line 
aperture 66 and the outgoing radiation aperture 62 fulfill this condition, it can prevent that a unnecessary 
electric wave is revealed from the signal-line aperture 66 and the outgoing radiation aperture 62 to the exterior 
of a crevice 40. 

The optical scanner concerning the [2nd operation gestalt], next the 2nd operation gestalt is explained with 
reference to drawing 5 . The same reference mark is given to the same component as the 1st operation gestalt, 
and the detailed explanation is omitted. Since differing from the 1st operation gestalt is some optical 
equipments, only optical equipment is explained. 

[0038] In light equipment 70, a different point from light equipment 14 is having excluded the spacer 48 which 
was being inserted between the circuit board 44 and an attachment component 46, and having inserted the 
spring 72 between the screw threads and the circuit boards 44 of the fixed screw 50. 



[0039] Thus, in the constituted light equipment 70, optical-path adjustment is performed like the 1st operation 
gestalt. Under the present circumstances, deformation (bending) of the circuit board 44 is controlled because a 
spring 72 carries out elastic deformation when a stretching screw 54 is rotated in focal adjustment and the 
variation rate of the circuit board 44 is carried out. therefore — case the movement magnitude of the direction of 
an optical axis of the circuit board 44 is large - the circuit board 44 — deformation (it bends) ~ there are 
nothings and it can avoid certainly that problems, such as breakage of the mounting components of the circuit 
board 44 and pewter peeling, occur. 

The optical scanner concerning the [3rd operation gestalt], next the 2nd operation gestalt is explained with 
reference to drawing 6 and drawing 7 . The same reference mark is given to the same component as the 2nd 
operation gestalt, and the detailed explanation is omitted. Since differing from the 2nd operation gestalt is some 
optical equipments, only optical equipment is explained. 

[0040] In light equipment 80, a different point from light equipment 70 excludes an attachment component, 
forms the circuit board 82 with a sheet metal, mounts semiconductor laser in one side (henceforth 1st page) 
82A, and is performing formation of a circuit pattern, and mounting of components to the 1st page 82 A 
concerned. The controller material 84 is attached in 2nd page 82B of the opposite side of 1st page 82A, and the 
circuit board 82 is made to deform in the direction of an optical axis with a stretching screw 54. In addition, two 
or more formation is carried out and notching 86 is formed in the direction of an optical axis possible 
[ deformation (bending) ] by said stretching screw 54 at the circuit board 82. 
[0041] Thus, an operation of the constituted light equipment 14 is explained. 

[0042] First, the fixed screw which is not illustrated to the pore 60 of the circuit board 82 in which the 
controller material 84 was attached is inserted in, and temporary immobilization of the circuit board 82 is 
carried out at the wall surface of the optical box 12. Focal adjustment and alignment adjustment are performed 
like the 2nd operation gestalt in this condition. However, by rotating a stretching screw 54, focal adjustment is 
made to deform the circuit board 82 directly, and alignment adjustment also moves [ adjustment ] the circuit 
board 82 in the direction perpendicular to an optical axis within the limits of a pore 60. 
[0043] Next, electric shielding of a unnecessary electric wave is explained. 

[0044] Since formation of semiconductor laser and a circuit pattern and mounting of components were 
performed to the 1st page of the circuit board 82, it connects electrically and the optical box 12 and covering 68 
which have 2nd page 82B of 82 of the circuit board which has the conductivity insulated with the 1st page, and 
conductivity are installed in the ground of a body. Therefore, it can prevent that the unnecessary electric wave 
generated from 1st page 82 A of the semiconductor laser by which abbreviation sealing is carried out by the 
optical box 12, covering 68, and 2nd page 82B of the circuit board 82, and the circuit board 82 etc. is revealed 
outside. 

[0045] Moreover, if it is the velocity of light v (m/s) in semiconductor laser drive frequency f (Hz) and air, the 
die length (length between couplings) (m) LI of the diagonal line of the notching 86 formed in the shape of a 
rectangle and (referring to drawing 7 ) are formed so that the relation of LI <=v/(fxl00) may be filled. 
Therefore, it can prevent that a unnecessary electric wave is revealed from notching 86 to the exterior of a 
crevice 40. 

[0046] Thus, since the light equipment 80 of this operation gestalt made the role of a shielding member and an 
elastic member use also [ circuit board / 82 ], components mark can decrease and it can secure the leakage 
control of a unnecessary electric wave, and a good optical property by low cost. 

[0047] In addition, although opening of the crevice 40 of the optical box 12 which the light equipment 14 
concerning the 1st operation gestalt fixes was carried out to the 2-way of the upper part and width, its crevice is 
good only for one direction (longitudinal direction) as for what carries out opening (refer to drawing 8 ). there is 
no covering 68 by forming a crevice 40 in this way — ** — the same shielding effect to a unnecessary electric 
wave can be obtained. 
[0048] 

[Effect of the Invention] In the optical scanner concerning this invention, since light equipment can be adjusted 
after temporary-assembling attachment, while the outstanding optical property is securable, leakage of a 
unnecessary electric wave can be prevented certainly. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the attachment condition of the light equipment of the optical 
scanner concerning the 1st operation gestalt of this invention. 

[Drawin g 2] It is the approximate account perspective view of the optical scanner concerning the operation 
gestalt of this invention. 

[Drawing 3] It is the decomposition perspective view of the light equipment concerning the 1st operation gestalt 
of this invention. 

[Drawing 4] the attachment condition of the light equipment concerning the 1st operation gestalt of this 
invention is shown — it is a cross-section perspective view a part. 

[Drawin g 5] It is the side elevation showing the light equipment concerning the 2nd operation gestalt of this 
invention. 

[Drawing 6] It is the important section decomposition perspective view of the light equipment concerning the 
3rd operation gestalt of this invention. 

[Drawing 7] It is an explanatory view in the maximum length of notching concerning the 3rd operation gestalt 
of this invention. 

[Drawing 8] It is the perspective view showing other examples of the crevice concerning the operation gestalt of 
this invention. 

[Drawing 9] It is the outline perspective view showing the optical scanner concerning the conventional 
example. 

[Drawing 10] It is the sectional view showing the attachment condition of the light equipment of the optical 

scanner concerning the conventional example. 

[Description of Notations] 

10 5 70, 80 Optical scanner 

12 Optical Box 

42 Semiconductor Laser 

44 82 Semiconductor laser drive circuit board 

46 Attachment Component 

54 Stretching Screw (Variation Rate Means) 

58 Fixed Screw (Variation Rate Means) 

60 Pore (Variation Rate Means) 

62 Outgoing Radiation Aperture 

66 Signal-Line Aperture 

86 Notching 
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